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(57) Abstract: 



PURPOSE: A method for 
generating an optimum cell 
identification code is provided 
to generate the optimum SSDT 
(Site Selection Diversity 
Transmit) cell identification code 
in which a minimum hamming 
distance becomes a maximum 
hamming distance and to 
transmit the code through an 
upward Jink channel, so as to 
show an optimum diversity 
effect in a soft handover mode. 

CONSTITUTION: A system 
punctures the first bit and the 
ninth bit of a hadamard code 
whose code length is 16, and 
generates an identifier code of a 
code length 14. The system 
makes a UE(User Equipment) 
add the generated identifier 
code to each active cell during 
an SSDT(Site Selection Diversity 
Transmit). The UE punctures an 
identifier code generated by a 
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bi-orthogonal code of a code length 8 and hadamard codes of code length 8/16 
according to a bit length set every frame, and adds the generated identifier code to 
the active cells. 
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S ^^S^ xh/dlCH OlSgdOl! ^Q|« SH^i.^ agS^(OI6K W-CDMA '^^^) 

0ISS<5ii A|>::ijO||AH ^(=:?IXI^)m ^•go^:?! ^ n 2^ 

OlOjl CHoH ^ ^^SOilAjfe 5]^ ^ &I^A|9|I2, ii^MM gHH^tH- SEOilAH 5l5|oj Q^oibH 

AIEI sUfS "^m^ ^ 5j>lioH^:H£l(Minimura Hamming Distance):?^ Qfe Sl^isj ^hOlM 

DOItHAIEI £!^(SSOT : Site Selection Diversity Transmit) ^ SES SfMH. OIS ^^Ifil 

niOlH^ ^^XKFBI). SFCl-Q^E (Hadamard code) . bH^IH ^E(Bi-or thogonal code) 

£ 1g 3GPP fi^^Oll &^ifi!3 S§Me.lxH^(0PCH) UEiyi £2. 

£ 2fe 3GPP ^^011 "^^§>^ija "a'gMdl3yi^(DPCH)0iiAH^ eToIhW '^"^i'XKFBI) *^E2J ^^Ail ^asM 

£ 4^ ^ ^'SOilAH EiOlE^ ^^XKFB!) ^EOil 2bl^^ 4^gJ£l.^ , ^ ^ 2^ 

B x^AilCH oisedoii ^9.^, mo\ w-coma ^^^si oisgAi Ai>iijoiiAH ^(=:>ixi^)e ^ 

3A]iaj H^5i|^(3GPP : Third Generation Partnership Project)^] 
U|eoj3(RAN : Radio Access Network) ^^OilAH^ A^OI^ DOitHAlEj a^(Site Selection- 
Diversity Transmit : OloK SSOT £!• 2kSg-)oil CH5H I^I^Sm 2iCK 0|:?|AH A^O|e(Site). D\J\^ ^ 
AH^ S^sK ojoi^ i.^^CK 

SSDT^ §HE2tH SE(soft handover mode)CHIAHo| id^^^ CH^^S QOI tH Al EKmacro 

diversity) ^i^^^ Ot di A|^^^(UTRAN : UMTS Terrestrial Radio Access Network)Oil °l oH 3 k\ 
bl^ 0^^::)^ ^§3^ SSDT §^^S mm AhSIF^(UE : user equipment)^ S^5(active set)01l 
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gOilAH 'Primary ceirOI£F^ eh ?H2| mm ^m^^a . 01 CQI {^m^X\ 2^ MM^ 

'Non-primary eel I '01 EICL 

O^D\M SSDT°J ^ eWI m»^30ilAHSJ 1 m{0\S[, Primary cell ^\ S§,^)Oil 

^|Hm£^ moi, ^Esw s^oitAH ae s^oii aisn o^:?!£i^ ^^^s Momxf i^'-oicf. 

SS0T21 ^ SljKH A^OIMHI mm <^^m A\^mm(UJRAH)9] JW^ aOI OllSafOi. ^HM §HH2tH 

ngHQi Primary cell ¥ioHAH^ ai^OI ^§ 4^^ Oj^^OI £Jfe ^mOii:H{ ^A| >^ 

^XKtemporary ident i f icat ion):?F ^^&£101, A^§X^^(UE)g Primary cellOjl 6H&£I^ ^^Xl- 

s^QOj ^eoiiiHi m^o: 

01 ccH AhexF^(uE)^ ^m. ^M(active cei!s)o]! ^ow m'^^^ ^ti ^\mm 

^SSm tilJUQl-OI Primary cellM <y^aH3i, D[S ^ S^S ^01 Primary cell^ 

a. 01^ MgXh*(UE)Oil 9\m m^miom, Non-primary Ss^)^ <M6hei ^^oj &^AI 

Primary ceilHI ^ ^ X^ £ 1011 £AiEl ^^1>^^B 2 ^Mdl xH ^ (DPCH)OII AH ^^§^^3 SggdlXilOi 

xHy(OPCCH : Dedicated Physical Control Channel ^'S XilOlxHy^ 0\^i m EIOIH^ 

^^XKFeed-Back Indicator : OloL FBI 2.f ^'^m) ^EM g5H #^50^1 ^oH ^[^ ^MOiMI ^:'l^ 
E^ Si^^ElCf. ae2J H 20j|A-t m 4- Si^OI FBI^ e.^ JW2Ji ^^Ojj 1b|M E^ 2b|M:)F S^Si^QL 
FBI^h IdlMoi t^ ¥^^a^OII ]5U\^D[ E^^H. FB\D[ 2blMoi go^ ah ° >ci Oj} 30bl 

s^scK 01^ m ^M^^moi 15:h^ e^sj^se^ ^^q:'! (theoiq. ndin Ahgx^^(uE)B 

<yii|@ Primary celIOIi:>il B^m CCH. FBI ^EOil Idl^g Ahojg^oj S^^^XI 

OfUS 2d|eM s^.m^xi 

E 10II>M ^^StlB SggdlxHy(DPCH)01IAH°| ^6[2JXKSF : Spreading Factor)2f m^W^^ 
dl. 2560ilAH 4;?fX|2j g^^g ^6h£JXF(SF)fe 256/2'^ ^OISCK. Efh 4^1>^tiB 2 g^dl xH ^ (DPCH)°I 

sseaiaioiEi^y(DPocH)iif ssMdixiMXHy (DPccH)OiiAH iiEss] biM4=^ om R m 

H 22[ ^^01 §6H5ia. 



ei^ 

(Slot Format #1) 
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mm 

(Slot Format 
#t) 


XH^ bIM 
BilOlM 

(Channel 
Bit Rate) 
(kbps) 


xH^ dni 

0|E 

(Channel 
Symbol Rate) 
(ksps) 


21 X[ 
(SF) 


HaigJ& 
dlM4^ 

(Bits/ 
Frame) 


^5 

dl 

(Bits 

/ 

Slot) 


NpHot 

dl 
4^ 


Ntfci 
dl 
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Nfbi 

dt 

4^ 


Ntpc 
dl 
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46 
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459 — 


49— 


— 6— 
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— 45 
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49— 


— 8— 


2— 

Q— 


— -9— 
9— 
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2— 


2 


46 


■ 15 


256 


459 — 


49— 
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2— 
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45 
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256 


459 — 
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45 
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459 — 


49— 
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R ZO\\M FBI ^EOil dl^4-» UEfLH^ Nfb,^ A^gXf^(UE)Il^ 

A|:^g^(UTRAN)Si g^g(Access point) A^OIOii uiOlEei^Ot mR SE 2^ 

aolblAlEI (closed loop mode transmit diversity)U SSDTCHl A^§EiC^. SE^ Nfbi^ E 20il £A|& b|-2f 
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^^01 S ^E(S fie(d)2f D W^(D field)^ UVIOi^Q. OiOlM S SSOT <y^xH£IOil A^§£jIl. 0 

^Efe niOlE^ SE2i aOlb^AI£| ^SxHdlOiL Afg^CK 

E 20ilAH S SE 0 ^E2j ^01^ ^^^t 0. 1. 2D\ S 4= S^Effl, 01 E§[ H 2S SoH 4= 

SSOTOII S2^Hiai£f EI0IE9" SE°i aO|biA|£|§ gAjOil AF§8f S^Ollfe S ^E£h D 

lEOil ^^^^ Ibl^M.g AFSH^CK 

016^ 4:^^ §HEStH aE01IA4 Cfg S^Oil 2JoH 0^:^19^ ei^e eOPI SSOT e^^^Oi! CHoH 

Ail 61 ^SelD. 

SSDTg gHHEtH SE(soft handover mode)OilA-i ^mO\\ ^Dim 

A|^^'^(UTRAN){)j| °loH m^'SiD\ , Oi^ ^XH tdH^tH ^:)\ m2} m^s!^^0\ Slfe SSOT g 

<:^2J AI::^iJ^(UTRAN)g ^Hf A^gXF^(UE)Oji:HI OlM 

01 ttH gjAi ^mx[D[ m^^2\ ^AHOii e:Hmo4 ^^ssiffl. #^1^901 91^ oid-i ^ 

AFgX^^(UE)01i:>iI Sg^D. 

ai:^^^{Active list)* ^§ If<M2| 3EM 4== H Sl^MOilAH § 

^Xl?l(entry position)S ^ S^Effl. ^AIOII dl^MS 4=<!ii gCHI AhgXf^(UE)g H £1 :^ 

MOilAH ^01 e^6h^ ^AHOil ^mX\ ^EM § 4- S^Q. 3^^ES 

AI^^'^(UTRAN)Ilh AhSX^^(UE)g Mmx^ 3E2f -MeZlOll S^H.^ ^S^M* i^^^CK. 01 CEH ai>iM^ 

SSOT£f AfgJ^^{UE) eie(acknowledgement)°^ 01^ A^gI^^(UE)OI Primary cell2J ^ If 3E 

S aLH:)|- Al^faf^QI. -^S^ei SSDTSI Ah§Xh^(UE) eie 4^^^0jl HFd^ Primary 

cell §aM Ai^^g^a. 

aea ^Ai m ^mx\9\ ^mow o\m m^^q: 

SSOT ^91 mo\\0\\ SAI MmX[D[ ¥0^£l(3i, 01 ^^Xf^ Al-OIM dl^ <M^(sjte Selection signal)^ 
Mi MgsJCK 

?i Oil Ai SSOT SE^ A^§X^^(UE):iF ^Z} 5!E^^§£1^ 3^. A^eXh^(UE)^ ^ 

s :'H>^ ^^e.^ ShU^J Primary cell^ §6F0^ FBI ^E« S5H Al ^(UTRAN)Oil ^CK 

E§h SSOT SE^ ^^^mfe o^usi ^ollA^°^ 2i^£iE^. ucHxi ^m. mmow oiaHAH^ m 

2} Zh^OI ^OieCH ^^^m 4^ 9JiQ. 

m ^^xf^ diM^'oiM i^^^ om diM Ai^:^^^ ¥ai£jffl. ols om s suf s 40ii ue^lh 

SICK S 30il^ FBi:^F Idli^ei 3^31 gjAI ^mX[ SE0101, R 4fe FBl:'^ 2bl^ 

ei 3^21 ^Al >^^X|- ^EOIQ. 

QM S 3Ilf S 40IIA-i m 4= ai^OI, SAj ^^Xf ^Efe 'long', 'medium', mill •shorfSI 3D[X\ m 

mm o[x\D\, o\m ^'^'s\ sehoii cush 8J[x\ ^^d\ sid. oim ^'ai Mmx\ ^e^ a^EAl §^ h 

aiS LHOil/H S^SOiO^ a^feQi. 21^ gJAI ^^XF 3ES ^KhS1IS°{ ^ FBI ^EOli 2 

^6^x1 ^am ^ HSiiiiOil ^^moi E^m s^oii^ sai >^^xh se^ ofxi^^ di^:?F 

g^g(Puncturlng)=lCK 
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b — ■ 


111111111111111 — 


0000000(0) — - 


90990 




0000Q00Q1111111 — 


1111111(1) 

0000111(1) 




909+^ 
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— d 


111111110000000 


1111000(0) 


H409 




^ 000011111111000 


0011110(0) 


00449 


e 

f 


111100000000111 


1100001(1) 


■ H99^ 




001111000011110 


0110011(0) 


94940 


: 9 

1 h —J 


110000111100001 


1001100(1) 


^04^^ 



R 30ilA-i SE^OP^ ^521 long MmX[ m±m^:)i^\{6^in):)\ sICLH 70I £iI2. SE^OP^ 

821 medium MmX[ 3E^ £l 4:oHgj>l£l (d„in):?^ 4D[ £111. SEgOPK 821 2| medium ^mx\ SE 
OilAi OhXI^^ blMM gTHile^ 3E^0| 72} ^^x\ 3EMg ^ ±m^^^^\(6^ln)^^ 5lCH 301 £111. SE 
ilOPf 521 short ^'^X^ ^E^ m ±m^^E,\{6^i^)D[ ^CH 2D[ SDK 
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. a 


Keft§ 

0000000(0) 

0000000(0) 


modi urn 

000(0) 

ornB^ 


short 

000 

eee 


b 


1111111(1) 


111(1) 




111 


c 


0000000(0) 

1111111(1) 


000(0) 

mf4^ 


000 


d 


1111111(1) 

0000000(0) 


111(1) 
omm 




111 
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nr\r\ri a i i f -t '\ 

UUUUl 1 u u 
1111000(0) 


OOU 1 } 

44^fW 


0GO 

001 




f 


1111000(0) 

0000111(1) 


110(0) 


110 
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0011110(0) 
0011110(0) 


004f4-) 

011(0) 

&4-H0^ 


9^ 

010 

&4« 


h 


1100001(1) 
1100001(1) 


100(1) 

— ■ — 


101 

m 



S 40ilAH 3H^0l:?^ leei long ^El^ SI^6HgJ>l£l(d„in):'h slOi 801 an, ^E^O\J} 

^621 2| long ^ 7} 3 H oi| aH Q[X\^^ dtM&^e g^iieh SH^OI 14^1 
^^5H^'>l£l(d„in)^F 5jQI.60l gn. ^B^O\D[ 821 medium ^^X\ ^ riioHS >l S.I (d„in):'h 5i CH 

41?^ an, ^E^O\D\ 321 ^ medium ^^X^ ^SOilAH ^\J\^ bl^g gjH^gf ^H^OI 6ei ^'^XF 3 

5i^5Hij:>ie.i(dn,i„):»i- siP 2:?h sin. 5H^oi:if eei short ^^xh ^:lloHa>^e.l(d„ln):^^ 

S 5fe S 3:if S 4011 UEfyi &'A| ^^X^ nH2] ^^011 £|5H ^^Xf ^EH^^ ^ 

HaiS& primary cellM 4^ Sl^ MOIM SI4^» UEfLHSiQ. 



HOI 


SSOTM ?1SH ^^S^ FBI dlM4^ 


— It — ^ 






Hail^g 1^ AIOI^ 




4-©ft^^ — 

— 'medium' 


Haia^ 2U AIQI^ 


— naiaa- 2U aiqi^ 

HailljO^ 41j AlQI^ ^FH 


1 'short' 


1 Hollas 3U A! 01^ jMElj 


1 511 AIOI^ £jq 



S 5S XFAilsl ^Sms. ojX-l FBi:?h Itil^ei §^011 long ^'^XF 2,^ ^$011 lb! 

EMI- H5II&»& 15ti!e:?^ S^SH^ §h HaiSJg 1SI2J AhOlM d^Or OI^chxiq^^ -gg fBI:P^ 2bl 
MO' 3^011 long ^'^X^ ^^Oil 2tj|M4ii! HaiglS 30blM:»F ^^SHS HBIlSg 2^ 

°l A^OI^ di^OI OI^OI^ID. 

^^^^ FBi:?^ IbJIMoj 3^011 medium ^^X^ g.^ HSliSS ISdlMIJ^ §h HeiISS 

2S|oj AfO|s ^eHQI OI^O^XIDl. FBII^f 201^^! S^Oll medium ^ ^ X^ ^^ nej|oi^ 30HI 

M:^^ S^SH^ 4sia AFOI^ d^Oj OI^OISCL 

DhXI°|o^ FBi:?^ Idi^oi S^Oii short ^^Xh Sail^'S 15b|e:?^ S^£JH^ §h H 

ai^i>^ 3^2J AmiM ^^^\ Gl^OIXIffl. FBi:?^ 2blMoi goQi, n,eciium ^iigXh SHfe §^ Hfillgj 

30blM^F 2^£IH^ t.^ HaigjS 5sJH| AfOlM <yiiiOI Oj^OISiCK 

^^CHIA-1£ eiSfS^OI SSOT §Li A^eXF^(UE) 2i § (acknowledgement )£1 g^Sf 0I# A^gXF^(UE)0| ^^:){ 
§h ^'Al >M^Xh 3^ g o^US Primary cell 4i>^xf ISShOI ttH^ ^^8fi!B Xil01xH^2i 

FBI ^EM SSH S^thCL 

o^ot Q^u ^01 XhAio| AtgxF 3H2f ^xiaXI a^S Primary cell <^^X^ SEB ^^J^n 0! ^Oli 4^ 
^^E^iia M^OI A|:^lj^(UTRAN)01l SioH §2|a^ ^:^l2^^e e^^ShXI a^l g^Oilb. 01 

Non-primary ^01 SQ. 
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Om SSDT2I A(^iJ^(UTRAN)01l £j oH ^S-^D. ^ ( UTRAN ) ^ ^ESbH5J g 

4^ 5j^oHS>ldl(d„n)OII ^ SH ISSCK OlOil [L[E[ s\Q\ ^^5^§^4^ S^^O! ^'DiU m±m^^^ 

^ ^'^ ^^2}0\ Si^^H 9X0. 



^ ^vgoj §e ^^etshoi ^ ^'^M e.^^Ai5!ii. §h 

HSbH eEOilAH CfOltHAIEI sBFM ^^^E^ 4=^ ^ 5H ^' dl ( M i n i mum Hamming 

Distance)::'h 5iai:?F SSOT ^ efMH. OIS ^^i>^ii3 xHye eSH SCf fiHf^ 

5E^oi 160J a^aohs s siJKH die2f o^a si«h bi^s sx=iij6h04 ^s^oi uei ^^xf ^ 

^^5H1. AF§XF^(UE)OI A^OIM >Maj QOimAIEI 2^(SS0T) ^e.^ 



Q^Cf §5H& ai^^OIOIt gi>^ 3H^0l 8Bf 162J ahQQFH ^El 
0\ ^MOil^ll ¥01§^CK 



^^Xh HSI^' 
I S^ilSfOI ^^XF ^ 



0\o\ S ^^SOll ©a 5J^^ M 3E ^ 33! ^^SOil ai§[ ti^^^^•§^ ^ 



^Al oiia ^¥ 



gjAI ^ ^^IF^ dlM^OIS 012 Hl^ Al^:^^^ ^01£|01, ^ ^gg FBII'F Ibl^oj S^Oil 

^ ^^SOilAH X-Iio^th SSDT SAI >^^XF DM S 60il UEi-LH2iCL £§^ 2,^ FBHf 2dlMoi 

s^oii s ^^m^ SSDT gjAi ^M^xf 3e« s 70ii uEfmsia. 

S 6^ S 70ilAH 4^ Si^OI . ^ ^^gS] °'A| ^^Xh SE^ 'Long', 'Medium', HdlH 

'Short'^ 3:^^X1 mmm :?hxi&i, oim ^•-^^hj sehchi cush 8:^i-xi 3e:?f ^q. Q\m sai >ii^xh 

3E^ «>EA| el- ^ai^ UiOilAH S^SIOjO^ Sf^QI, e.^^^ SAI >N'^Xh 3ES §h Hfiil^^l 2| FBI ^E 
Oil 2^ 4.^^m01 S^mXl ^ SaigiOil ^^gjahOI S^OII^ EJAI SxiiKPunctur ing)£l 

4M^XF 3EM A^§§^l:K 



^•^Xl- 3E 



Long 



M e dium 



Short 
00000 



000000000000000 



(0)0000000 



101010101010101 



(0)1010101 

7Q)"oTioori 



01001 
11011 



011001100110011 



110011001100110 



(0)1100110 



10010 
00111 



000111100001111 



(0)0001111 
(0)1011010 



101101001011010 



01110 
11100 



011110000111100 



(0)0111100 



110100101101001 



(0)1101001 



10101 



H eOilAH 16dlM^0l ShCFGhE 3E0il D\'^^\0\ ^^^0\D\ ISSJ long ^ ^ Xh ^E^ sl^oHa>l 
dl.(d„i„):?F SlOi 80! an. SdlM^O! S^QDFE 5E0II :?l&^mOj 3E^0IPf 821 medium ^^X^ 3Eb 
SJ4:oHaXdl(d„inPf 4:>F Sin. ^0|:;F BoJ SFDOFE ^EOIIAH *1 «j^JH dl^S Sx^iia^ 3E^0! 

721 ^.^Xh 3Eg^ sl±oHS:>idl(d„in)^^ 5lLH 4:?h £111, oFQQfE 5E0il :?l^^o^0^ ^El^Q\J\ 521 

sinort ^gxh ii^^sHS >^al(d„i^):?^ sicH 2:?^ 



ix^ 



(^3F 



<ii|gXI: 3E 

^5 ?lxl2F FBI die ^xl§ UEftHa.) 
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l ong(16) 
00000000 

OQOOQOOO 



iOf>9(1 4 ) 

0000000 



0000000 
1111000 



mod i um 

(0)000 

(0)000 



ohort 
000 



-9GG- 
000 



11111111 



11111111 

00000000 



0001111 

0101101 



(0) 000 

(1) 111 



■44+- 

101 



11111111 

11111111 

00000000 



1010101 
1010101 



(0)101 



(0)101 

(0) 101 

(1) 010 



101 



1011010 

0011011 



-9+9- 

011 



01010101 
01010101 



0110011 
1100011 



(0)011 
(0)011 



-0+4- 
011 



.10101010 
10101010 



0111100 

0110110 



(0) 011 

(1) 100 



-4^ 
110 



01010101 



10101010 
10101010 

01010101 



1100110 
1001110 

1101001 



(0)110 



(0)110 

(0) 110 

(1) 001 



-440- 
110 

-004- 



S 70\\M ^0i:^K 169J ohQmE S^Oil Z^ISJ-ohOI B.E:^0\D\ ^621 long ^mX\ si^ioHgi 
>l£l(d„in):^F ^Pl 80! QH. ^0\D[ ^621 8\O0[E: ^^0\\M ^ ojJRH blM2f OfS blMS S ^ §^ 

3E^0I 1401 long ^mX[ m^dW^^iE.\(6^ir,}J[ ma\ 801 BblM&IG} ahDOFE ^E.Q\\ D\ 

^o[0\ S^^OPF 82J medium ^mx[ ^ 4:oH >i ai (d„in):'F slOj 4D[ SJH. ^0i:?h 821 o\C[Q[E. 

3H01IAH « ejWI b|e2f ^ eijJH bl^M a^^ah 3Hil01 62J ^^Xh ^^oHij:?i £1 (d„,in)::'F 

siCH 301 £112. ShaOFE ^^on ^ISfol-OI 3H^0PF 6 ei short ^^XF 3Efe m±m^Ji^H6^inV\ 51 
CH 301 £iQ. 



!XF PeOil H 8011 UByi ^OPh 801^ 



iJOIJ] 8Qj g l CIOIC ^IZ 
H3.0 = 0000 0000 



uopi i6Qj giao i n 5jz 

H4.0 = 0000 0000 0000 0000 

H4.1 = 0101 0101 0101 0101 

H4.2 = 0011 0011 0011 0011 

H4.3 = 0110 0110 0110 0110 

H4.4 = 0000 1111 0000 1111 

H4.5 = 0101 1010 0101 1010 

H4.6 = 0011 1100 0011 1100 

H4.7 = 0110 1001 0110 1001 

H4.8 = 0000 0000 1111 1111 

H4.9 = 0101 0101 1010 1010 

H4.io= 0011 0011 1100 1100 

H4.n= 0110 0110 1001 1001 

H4.,2= 0000 nil 1111 0000 

H4.,3= 0101 1010 1010 0101 
'Ki.,4= 0011 1100 1100 0011 
H. ,5:= nun mm mm nun 



H3.1 
H3.2 
H3.3 
H3.4 

H3.5 

H3.S 
H3.7 



0101 0101 
0011 0011 
0110 0110 
0000 1111 
0101 1010 
0011 1100 
0110 1001 



R BQ\\M ^0\J\ 821 S^aOFE 3E2f ^OPf IGSJ ofaOFE S SWI blM^f 02j bl 
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. g :?H^ ^ 200 1 -0069 1 47 



a. 

mo\§^ SB ^ ^*-soiiAH AFgsib ^oph isei ^^¥1 8:)H°i shaa^E semoi s¥ ohs eiwi 
bimoiiAH diMg^^Es om 3ioia. oioii cad^ oie ofs eiwi biM^g g^HoKna^s 5i ^jw 

bl^M gJH^'S ^^01 5l 4^ oH :?i £| Oil ^ ^Xl S»^EH^. ^ ^^SOilAHfe ^OPf 1621 o[OQ\ 

H S eiJRH bIMSf O^S bl^g ^x:iilSK)^ BE^OI 1421 long ^^X^ ^^E^CK 

am B ^^o\\M^ ^oi s s 7°i oi;,| Al^x^ 3e» aenf aoi ^^^nif. 

21X-I ^E^OP^ isei 8:?HS| long <^^^X^ 3Efe^E^0|:?h 16&i a^ChOhH S eiJWI blM« 

ag SE^OPh 8ei 8:?Hai medium ^'^Xh 3Efe ^E^OP^ 82] a^aD^E 3ES ZICH^ A^gshW 01 
3Ei!0| 821 80^2\ medium ^^XF 3E2f i^JJll SmSj ^>flHeil^Oli 4^^aOi S^SJfe 3E1I0I 721 
3Efe 8blM^'0iei 8:?H°1 SHCIDFE ^EMHJ S bIMS S^i!Sl-01 ^^SCK 

om ^E^OPh sei 8:H°I short ^^Xh ^Efe ^E^OPh 821 5^C^□^E BEOilAI S SIWI bl^e ^ 

<:^5io^ s^iiaKDi. ag h 9. s 10 s noii ueiyi 2i:ji-xi nnsMzHg l\q\x\ ^ mmm c-i s 



9] 









2i=.^«»l 513 short ^VAA 






















"! •••. 2) 71 ^\ -A 
















I 3 i i G 7 8 


■1 S 6 7 K 


3 5 6 7 8 


3 4 6 7 8 


3 4 S 7 8 


3 4 5 6 8 


3 4 5 6 7 


2 r> 0 7 « 


00000000 


00000 


0 0 0 0 0 


0 0 0 0 0 


0 0 0 0 0 


0 0 0 0 0 


0 0 0 0 0 


0 0 0 0 0 


01010101 


10 10 1 


0 0 I 0 1 


0 110 1 


0 I 0 0 1 


0 I 0 I 1 


0 10 10 


I 0 1 0 1 


0 0 I 1 0 0 1 1 


UO 0 1 1 


10 0 11 


I I 0 1 1 


I I 0 1 1 


I I 0 0 I 


i 10 0 1 


0 0 0 11 


0 1 1 0 0 t 1 0 


0 0 1 1 0 


1 0 1 I 0 


t 0 I 1 0 


10 0 10 


10 0 10 


10 0 1,1 


10 1 10 


0 0 0 0 1 I 1 1 


0 1 I 1 1 


0 1 I 1 I 


0 0 I 1 1 


0 0 111 


0 0 111 


0 0 111 


0 1111 


0 10 1 10 10 


I 1 0 1 0 


0 1 0 I 0 


0 10 10 


0 I 1 1 0 


0 r 1 0 0 


0 I 1 0 1 


I 1 0 1 0 


0 0 11110 0 


1110 0 


i i 1 0 0 


i 1 1 0 0 


11 10 0 


11 { t 0 


1 1 I 1 0 


0 110 0 


0 I 1 0 1 0 0 1 


0 10 0 1 


110 0 1 


1 0 0 0 1 


10 10 1 


t 0 1 0 1 


10 10 0 


I 1 0 0 1 



[S 101 









.^lIl?Jol 5<>i short 






































12 3 4 5 6 7 8 


2 4 6 7 8 


2 4 5 7 8 


2 4 5 6 8 


2 4 5 0 7 


2 3 6 7 8 


2 3 5 7 8 


2 3 5 5 8 


0 -0 0 0 0 C- 0 0 


0 G 0 -G 0 


C- O O C 0- 


€• C O 0 0- 


0 0 0 0 0 


0 0 0 0 0 


0 0 0 0 0 


0 0 0 0 0 


0 I 0 1 0 1 0 1 


T 1 1 0 I 


1 I 0 0 t 


110 11 


110 10 


1 0 I 0 1 


1 0 0 0 I 


10 0 11 


0 0 1 1 0 0 I i 


0 1 0 1 I 


0 1 0 1 I 


0 10 0 1 


0 I 0 0 I 


0 1 0 1 I 


0 10 11 


n 1 0 u 1 


011001 10 


1 0 1 I 0 


I 0 0 1 0 


I 0 0 1 0 


1 0 0 1 I 


1 I I I 0 


1 10 10 


11010 


0 0 0 0 I 1 1 I 


0 0 1 I 1 


0 0 1 I I 


0 0 1 I I 


0 0 1 1 I 


0 0 111 


0 0 111 


0 0 1 I 1 


0 I 0 I 10 10 


110 10 


1 I 1 1 0 


1 I 1 0 0 


1110 1 


I 0 0 1 0 


1 0 1 I 0 


10100 


0 0 11110 0 


0 110 0 


0 110 0 


0 I 1 1 0 


0 1110 


0 110 0 


0 110 0 


0 1 1 I 0 


0 110 10 0 1 


1 0 0 0 I 


10 10 1 


I 0 1 0 1 


I 0 1 0 0 


I 1 0 0 I 


1 t. 1 0 1 


11101 



[S 111 . 



.il -Jl rt| M<?1 


5«! short -il'rl^M .vll=. 


u| r 9\ <5I ?| Al 
1 2 3 1 fi H 7 8 


;i 3 5 6 7 


2 3 4 7 8 


2 3 4 6 8 


2 3 4 6 7 


2 3 15 8 


2 3 15 7 


2 3 1 r. 6 


0 0 0 0 0 0 0 0 
0 1 0 1 0 t 0 1 
0 0 110 0 11 
0 110 0 110 
0 0 0 0 1 1 I 1 
0 10 1 10 10 
0 0 1 1 I 1 0 0 
0 1 1 0 I 0 0 1 


0 0 0 0 0 
10 0 10 

0 10 0 1 

1 I 0 I I 

0 0 I I I 

1 0 1 0 I 
0 1 I 1 0 
1110 0 


0 0 0 0 0 
10 10 1 

0 1111 

1 1 0 i 0 

0 0 0 I I 

1 0 1 I 0 
0 110 0 
110 0 1 


0 0 0 0 0 

1 0 I I 1 

0 I I 0 1 

1 I 0 1 0 
0 0 0 I 1 
10 10 0 

0 1110 

1 1 0 0 1 


0 0 0 0 0 

1 0 1 I 0 

0 1 I 0 1 

1 I 0 1 1 
0 0 0 11 
10 10 1 
0 1110 
110 0 0 


0 0 0 0 0 
10 10 1 

0 1 10 1 

1 I 0 0 0 
0 0 01 1 
10 110 
0 1110 
110 11 


0 0 0 0 0 
10 10 0 
0 1 1 0 I 
t I 0 0 1 
0 0 0 1 I 
10 111 

0 I 1 I 0 

1 10 10 


0 0 0 0 0 
10 10 1 

0 110 0 

1 1 0 0 I 
0 0 0 1 1 

10110 

0 t 1 1 1 
110 10 



^►Alim?!! ^goFWa. S 9011 Uei a SS^OI SUIMSI short 3E^0| sei 8?H2I 
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S:'H^5|^2001-0069147 



maOFE 3E01IAH^^^^ ^AHEHM (1.2.3). (1.2.4). (1.2»5), (1.2.6). (1.2.7). (1.2.8). (1.3.4) ?j 

x\ m^9\ 2y zm^mm ^Mme[o\ ^^^q. 

OS R lOOil UEfty SE^OI saiMSI short 3HilO| SblMej 83H21 ohaOhE SEOilAI 

^AHCH^ (1.3.5). (1.3.6). (1.3.7). (1.3.8). (1.4.5). (1,4.6). (1.4.7) m^9\ 3ti|S 

Q\X\^ R 11011 UEfyi 3E^0! 5b|eoj gho^t ^i^^Xf 8bl MEi- 8:'HS| ShChO^E 3E0il 

AH 2^2,^ ^AHCHS (1.4.8). (1,5.6). (1.5.7). (1.5.8). (1.6.7). (1.6.8). (1.7.8) m^9\ 2| 3bl 

S^h ^ ^^SOIIAH^ ^^;p|s^ s 9^ ^¥ short ^^X^ ^EMUF ^^01 Se^o^ ^E^OI Sbl^oj o[Q 
DfE 5E£j S b|S2f ^ ^jRH dlMS SJQigo^OI ^^Siffl. 0)^ UCHXI IblM^ 6:'hX12j JIH§!o 

^ S^HSlOi ^/dCH^ (1,2.3). (1.2.4). (1,2.5). (1.2.6). (1.2.7). (1.2.8) HH^SI 3bl 

^mm §X4SSK)^ mm ^E^OI SUI^^l short ^'^XF 3E:?^ A^g^Q^ 

0|2f ^^01 3E^0I Sbieoi a^aO^E SESI S eiJKH blM£^ ^ SIJRH bl^2f UCHXI ^9\9\ 1blMS S 
^^5K>I 3E^0| 521 e 

0\mO\\ 3E^0|-5blMei short 3E 2i:?^XI^ S¥ ^± oHS >ie.iM :?haD. 

naiu ols 2i:'fxi2j short ^'^xf 3e^ Esa ^m4^oi! {rFd^ ah^ s^e i^'^xioi. oioit if 

^ ^^SOIIAHfe-^O! H 6Bf ^^01 2i:JhXI short ^^Xl- ME e ME^OI 8blMH| o^c:f□^E 3E2J 51 

^m. ^ ^ m^m ^M^sicn (1.2.6) ?ixi iwesi short ^mx[ ^^d[ dm 

^ ^KHS S 7IIf ^^01 FBi:^F 2dl^^ s°o| oi^| Ai^xf SEM^ agif ^^01 ^^SCK 

eiX-i ME^O):?^ 1621 83H^ long ^^Xf 3E^ ME^OPh 162J 5^C^D^E MES HCH^ Afgmffl. Oj 
ME^OI leei 8:?H2| long ^^X^ ME2f ij-JWI mU2i ¥^Hail^Oil ^^^£|0j ME^OI 14£i 

^^Xf 3E^ 16blM^0|oi 83H°I maOhE MEMHj *! blM2f Ofa ^JRH bIMM g^iiSKX ^ 

ME^Oi:?^ ae! 8JW9\ medium^ ^X^ ME^ ME^OPf 821 ShDOl-E 3EM HCH^ AFg6fffl. 01 
ME^Ol sei 8:H^ medium ^^XF 3E2f 6FU2J ^^id^ai^CH! &^^3CH 2^3^ 3E^0I 62] 

^•^XF 3E^ 8til^S0|Oi 8:>H2j S^aOFE MESHI ^ ejJKH blM2f ¥ eiJRH til^M ^Xi^B[0\ 
a. ^^^0\DI 621 8n9\ short ^'^XF 3EE 8blM^OI2J 8:)HS| S^CFDhE 2EMSI *! ^J»l bl 

AfgXf^{UE)g ^OI2f ^^01 SSOT ^'^XF 3E g oFUM Primary cell ^^XF 3E^ ^ § g^ ^ 

3EM #^^011 ^oH £1^ ^mO\m ^J\^9.^ a^SFffl. 01 (IH^ ^^m^B I-IIOIXH^SI 

FBI ^Es mm 2^^£[a. 

E 3S ^ ^^SCHIAH FBI ^EOII IblM^ ^^g.'£l^ S^. ^ '^m ME S^Ej Oj dH OjlMS ^ 
SaPI ?lt^ ESOIQ. 

E 3a^ ME^OI 152! long MEiPF ^ Hai&'Oil S^Sfe S^^Mj. AfgXh^(UE)0| S 60il U 

Efyi 3E^0I 1521 BDW2\ ME gOIIAl dl^m mum ^SSI FBI- ^EOII IblM^ ^gjm04 

S^§^D. D05IAH 01 S^OIIfe ^ Hailgjg primary cellM ^ AhOl^ ^ew ^4,3,^ ^^qI 

EK • - • . . _ . . 

E 3b^ ME^OI aei medium MmX[ 3E2F ME^OI 721 medium ^^XF ME:*!- ^Ml ^ Hail&'Oll 
S^Qb S^mW. AFgXF^(UE)OI S 6011 UEi-t« ME^OI 821 8D\{9\ ME gOilAH <MiH§^ 

M xHe 8:'H s^2| FBI ^EOII IblM^ ^'2^miL. UfflXI 7:)H2J ^^Ojlfe S 6011 UEItH ME^OI 72i 
8:>H2J ME eOllAH SFUB FBI ^EOil IdlM^ ^^^3F01 S^thQ. ^E^M 01 S^Oll 

^ ^ primary cellg 4- £lfe AFOIM <MeH u>^:)F 2^0ICL 

Om E 3c^ ME^OI 52i short ^mX[ ME:?F Hai^'Oll 3Sj 2^9^ S^^Mi, AFgXf^(UE)OI 
S 6011 UEftH ME^OI 521 8J\{9\ ^^X\ ME gOIIAl 3FUM 5:?H ^^B^Si FBI ^EOil 1 

UiEMi o^^sjo^ ^^gimOj S^sk::^. c[^e.^AH Ol S^Oil^ ^ nai^g primary celie ^ 

£»fe AhOlM ^iij S]4=:?F 3s|0ia. 

E 4fe B ^^SOIlAi ^[ FBI ^EOil 2blM^ i§ ^ . ME S^SI 01 d-i 01I§M ^ 

Sm:?l ?l§h ESOICK 

E 4a^ ME^OI 1621 long ^ ^ XF ME2f ME^OI 1521 long ^ ^ XF ^'M m Hai^OII S^£J 

b S^^Ml. AF§XF^(UE)Ol S 70il UEltd ME^OI 1621 89H2| >^^XF ME ^OilAH dl^^ SfUM x-] 
g 8:>H ^52J FBI ^EOll 2,' ^(column)^S 2b|eM. Ahoja^^i, uOiXI 7:H2I ^5011^ S 701! UEfyj 
ME^Oi 1421 8:?H2J >MgXh ME gOIIAH d^S o[Um FBI SEOil mm 2b|eMi ^^0.5^0^ 
^Q. m^[M 01 S^OIIfe el- HaiglS primary cellM .<y^S ^ 91^ AFOIM dim 2slOICK 

Om E 4b^ ME^OI 82J medium ^^Xh ME£f ME^Oj 62J medium ^mx\ ME:?F ^ Eai^OII 

S^EIfe S^^MI. A1--SXF^(UE)0I S 7011 L[E}\^ ME^OI 821 8:?H°I ^ XF ME gOliAH dl^^ SFU 

e xne i2:)H ^5 g 4:?h sse^^si fbi seoii §^ 2biM^ 3Si ^^ejSFM. uchxi 3:?Hsj ^ 

^011^ H 7011 UEftH. ME^'OI 621 BD^S\ ^ g XF ME eOllAH dl^^ ShUe FBI lEOil 2b|eMi 
^SFOI ^^3^C:^. 0\ S^Oil^ neijo.g primary cellg 4^ Zl^ MOIM dl^ ^^D\ 

4SiOID. 
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£ 4c^ SE^Ot eei short ^^X[ ^BD[ MEII^'Oil 5^ S^^Mi. A^ei^^(UE)OI 

R 70il UEfyi 3E^0I 62J 8:>H°i| ^ ^ gOllAH <y^§.^ ai-US 3:?H ^S£h^°J FBI ^HOil 2 

dlS^ 2^^^^ A|oi§^oj [ua^AH 01 S^Oll^ ^ SaigJg primary cellg <;f!^^^ 4^ 

xis^^xi e ^^soii am s:'^ ^nfoia. 



^ oi^e UEiyi 510ICK 



fSS FBI liHOil Ibl^ ^ 2hllM^ 4^^£l^ S^CHl AWGN xHyOll a\m 



AWG 
N 


FBi:'f idi^ei 


^ fB\D[ 2bl^e] 


long 


med 1 urn 


med i urn 


short 



long 

(16) 


long 

(14) 


med i um 
m— 


medium 
^Sh- 


short 



— E- 


(15) 
0 




0 


— m— 

0 


0 


0 


0 


0 


0 


0 


ra 


0.3 


-0.1 


0.7 


0.25 


-0.2 


0.5 


-0.1 


0.8 


0.8 



51 ^KH blM2f 0[m ejjRH bl^s SHSOl U21 long MgSI^ S^OICI. 

Om S 13^ e ^^SOilAH 2| FBI ^SOil Ibm Sal 2blM^ 4^gJ£l^ S¥0I1 miOIS XH^Oil Qie^ 

m^m UEitu ^i^^, ai^:^;^ seh^^ :)|E£| oi^^ :?i^^s m s ^^gs] ^ 

^ Ol^e UEFtH 510IP. 



QIOIS 


FBIO^ IblMoj S¥ 


2| fB\D[ 2blMe! S¥ 


long 




med i um 



med i um 
m— 


short 

— ish- 


long 
(16) 


long 
(14) 


med i um 
iS)— 


med i um 



short 
(^ 




— 0 


9 


9 


0 


0 


9 


0 


0 


0 


D4 


1.5 


0 


1.0 


1.5 


1.0 


2.2 


-0.2 


2.0 


2.0 



^OlSh R 1321 ^fe 0|^£ ^ FBt:?h 2blM2i S^OIIAI. ^E^OPF 16ei ShDDFE 3ESi S 

brMSif *OkS'^Wi bl^§--Sx=ig-e- BG^'GI 140i long ^^Xf Afg£|^ S^-OIQ. - - • 

^D[^9.^ B l^SOilAH^ QgOil UEiyi SESIOII^f 8^1 IS^HSj UH^IH 3E e 83H2I bH^IH 3 

EM ^H^Oi:^^ 82J 8:?H2J medium ^^Xf A^gE^Q. 



B3.0 




0000 0000 


B3. 1 




1111 


1111 


83.2 




0101 


0101 


B3.3 




1010 


1010 


B3.4 




0011 


0011 


B3.5 




1100 


1100 


B3.6 




0110 0110 


B3.7 




1001 


1001 


B3.8 




0000 


nil 


B3.9 




1111 


0000 


83.1c 




0101 


1010 
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5JH^ 51 ^2001-0069147 



Ba.n = 1010 0101 . • - . 






B3.,2 = 0011 1100 






Bg.ia = 1.100 0011 






B3.14 = 0110 1001. 






B3.15 = 1001 0110 






^E.^o\:)\ 821 dH^in 3E2f ^01^ mm^ 

£l:dL5HS^5(fninlmufn Hamming distribution) ^SOilAl L-\ OI^OI 9Ji 


CK DAI ^^^0\D[ 821 


dH 


m^[M ^ ^^soilAHfe fiss FBi::>f idi^o] i^^oii 3S^oi:>F 


821 medium ^ ^ XF 8:)H2^. 


— 1 



FBl:?^ 2dlM2i S^Oll 3E^0i:?F Sei medium 3^ BI^HS/A-i, -fe^I^lg.^ ^E^Oi:)^ 821 dH 5^ 

oiii:Hi m±dw^yi^\m ^a\mm 4^ ?i^m mmn. ^ElM maohH 2^2^ ih^jii MgsFoi a^a^ 

SSOT ^'^X^ ^x^a CIS!- ^SthQ. 

01 ^xFOilAH ShOOFH SSDT ^^Xh m ShU^. Sl^OIIAHS 

01 ^0\D\ 821 ohQOhE ^Oi:'^ 1621 ShQG^H 3E S^2| ^ b|M2f OFS SjlH blM:?^ 0 

^x^ ^EJ\ a^£icHdf£ ^^§H^:?i£i:'^ ^^^^mxi s^of:hi ^xi^cl 

SEf[ 01 ^-S ^X^OIIAH dH^iH SSDT ^'^XF 3H2| ^dj m mu^. ^Oi:?F 8^1 dH 

5Jin SS:?^ e^Sh 2| ^0121 o[QU[El 3H0|| blSH sl^^SHii^SCminimum Hamming distribution) 

Oil AH CH oi^oi 9ic[^ mm Oige^a. 

SX-i fB\D[ IblMo] S^OICL 01^ S UOil UEHHSiDK 

SE^Oj:?^ 1521 8:?H2J long ^^X^ SE^OPh 16^! 8:?H2j S^DDhE ^H2] *i &^tH bIMS g 

^Ei^O\J[ 821 8:>H2j medium ^^XF ^H^OPl- 821 8:?H2| dH^UI SES HQi^ A^g§^ 

CK 01011 TtB sl^oH^>ldl(d„in)^ ma\ 401CK 

BH^OP^ 7eJ 8:'H2J medium ^^X^ ^E^Ot::?^ 821 8;H2J 5^a□^E 5H2| *i Sl^Oi bIM 

M S^Hmol E^^a. OlOll CChe ^^5HS>l£l(d„,n)^ ^CH 40ia. 

^^^0\J\- 521 8JW2\ shorts ^X^ 3H^0I:F 821 8:H2J 6haDhE 3E2( *i ei ^(H bl^« 

eiX-i Sx:jii6fl). UCHXI gJ2|2J ?ix|2J ^ blMg Sx:iij6^04 E^^CK OlOll OlE^ 2i:?^Xj SX4S bIM 
HH&^ SrOilAl OIQI 2!e3fSE&l. OlOil mm 5l^5HS>l£l(d™in)^ S^OilAI 5101 20ia. 



141 





<i^^XF ^E 




medium(8) 


medi um(7) 


abort 




\^f\^ 

— OOOOOOQOQQQOQQO 


00000000 


0000000 


eeeoe 


A 




11111111 


1010101 


4«&4« 


B 


— 101010101010101 


01010101 


0110011 — 





G 


— 011001100110011 


10101010 


1100110 





B 


110011001100110 


00110011 


0001111 


eew 


— ' G 


— 000111100001111 


11001100 


1011010 


1^40^ 


F 


101.101001011010 


01100110 


0111100 


ome 


G- 

H 


■ 011110000111100 
110100101101001 


10011001 


1101001 


WOG 



DBS ^ FBDF 2blMoi goQiQ. Olb DM S 15011 UEILHSiCL 

eixi '3ESoi:?f 162! 8:)H2j long ^^xh 5E^o|:^^ 1621 o^cf□^E 3em hch^ A^gafoi. ot 

3ES01 1621 8:H2| long ^^Xf 3E2f sm2J ^ <!fl H £11 Oil 4^^'£|01 S^Sfe 3E^0| 1421 

i6diMS0i2i8:?H2i maofH ^^§21 \^\^^ ohs eiJOi bi^g s^iimoi 

ae ^EiOPh 821 8:?H2| medium. ^SX^ SESOi:?^ 821 dH^IH 301^ A^g5^DI. 01 

3EaOI 821 8:?H2| medium 4i{.^X^ Sm2i ^<yHaiSjOII ^^^£IOi S^S^ 3ES0I 62J 

^gXh 5iE^ 8b!M^0121 8:)H2] oFCfDhE 3Ee2| S SIJKH b|e£^ ^ ujjiH blMS Sxjg81:01 ^^=1 
Q. 3E^0!:?F 62! 8:H2! short ^^XF 3E£ 8blS^'bl21 8:)H2i a^aO^E 3EM2I *! bl 
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01 CDi ^ESOPI: 162i BD\{2\ long ^^X^ ^^oHS->l £!( h SlDi 80111. 16blM^0iei 8:iH2| 

SfPD^E 3EM2i ^ eiJW t^lM2^ O^S dl^M Sjci§o^0i SE^OI 140l long ^mX[ 3 

sj^6Ha:H£i(d™in)::'h sicH 80ia. E& 3E^ol:7^ sei «H^in 3em hch^ A|g8^oj 3 

E^OI 82J medium ^mx\ 3E^ 5l ^oH ^ >1 dl (d„in) 5J 01 40II2. Sbj^^Oloi QJWS] B[OU\^ 3Eg 
2J 5! ei«H bl^2f ^ SliRH bl^g @jQ^SIS^01 SE^OI 621 medium ^'^XF 
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